25-Hydroxycholesterol enhances eicosanoid production in cultured bovine coronary artery endothelial cells by increasing prostaglandin G/H synthase-2.
Oxidized derivatives of cholesterol, the oxysterols, have been implicated in the development of atherosclerosis. We have found that the oxysterol, 25-hydroxycholesterol (25OHC), is a potent stimulator of eicosanoid production in endothelial cells. Confluent monolayers of bovine coronary artery endothelial cells (BCAECs) were treated with 25OHC (10 micrograms/ml) or interleukin-1 beta (IL-1 beta, 1 ng/ml), a known prostaglandin G/H synthase-2 (PGHS-2) inducer, for 48 h at 37 degrees C. Following incubation with [14C]arachidonic acid, the 14C-labeled metabolites of arachidonic acid were extracted and resolved using both normal and reverse phase high-performance liquid chromatography (HPLC) systems. 25OHC-treated cells had a five-fold increase in their prostaglandin production when compared to untreated cells. Eicosanoid production in IL-1 beta treated cells was not as pronounced. The major component in both sets of cells comigrated with 6-ketoPGF1 alpha. Other PGHS metabolites, 15- and 11-hydroxyeicosatetraenoic acids (HETEs) and 12-hydroxyheptadecatrienoic acid (HHT) were also identified and increased following 25OHC treatment. Epoxyeicosatrienoic acids, metabolites of cytochrome P450, were not effected. Enhanced production of 6-ketoPGF1 alpha, 15-HETE, 11-HETE and HHT were inhibited by indomethacin. Thus, all eicosanoids induced by 25OHC treatment were PGHS products. Western immunoblot analysis of lysates from 25OHC, IL-1 beta, or vehicle treated cells using anti-PGHS-1 and -2 antibodies revealed a significant increase in PGHS-2, but not PGHS-1, in both 25OHC and IL-1 beta treated cells. The notion that oxysterols can modulate vascular eicosanoid production through enzyme induction may be important in ultimately understanding their role in the pathogenesis of atherosclerosis.